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ABSTRACT : 

PROBLEM TO BE SOLVED: To enable exposure pattern recording which 
obtains a 

reproduced signal having good signal characteristics from a medium by 
using 

laser beams having intensity distribution in which intensity becomes 
stronger 

as approaching the center when a surface to be exposed is irradiated 
with the 

laser beams subjected to intensity modulation and light deflection. 

SOLUTION: A high γ photoresist film 24 is applied on a glass 
original 

disk 13, a Gaussian distribution type laser beams L1X are emitted 
from a laser 

source 21. At the time of a wide group recording, the wide group 
recording of 
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a steep slope edge is formed on the high γ photoresist film 24 
for the 

upper surface of the glass original disk 13, cross talk between wide 
groups at 

the time of reproduction can be evaded. At the time of forming 
narrow pit 

record, a high frequency recording signal S2 in 3T\ 11T bits is 
converted to a 

pulse train converting signal Sll and made pulse trains of 3 and 11 
pieces . 

Thus, exposure is performed repeatedly, increment of exposure 
quantity in pit 

length is evaded/ pit widths of 3T and 11T are made equal to each 
other even if 

the high γ photoresist film 24 is used. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] This invention is explained in order of the following. 

[0002] The technical field Prior art to which invention belongs ( drawing 10 - drawing 12 ) 

Object of the Invention ( drawing 13 (A) and (B)) 

The gestalt of implementation of The means for solving a technical problem invention ( drawing 1 - 
drawing 9 ) 

Effect of the invention [0003] 

[Field of the Invention] This invention is applied to the laser cutting machine for manufacturing 
magneto-optic disks, such as MD (Mini Disc), concerning the optical record approach and an optical 
record medium, and is suitable. 
[0004] 

[Description of the Prior Art] In recent years, in production of the photoresist mask used for production 
of original recording production of optical recording media (an optical disk, magneto-optic disk, etc.) or 
a printed-circuit board, a semiconductor integrated circuit, etc., the optical recording device using a laser 
beam is used. 

[0005] In such an optical recording apparatus, the advancement of the technique which forms the pit 
micrified to ****** and an optical disk in progress of ED, such as an optical disk, and an advancement 
of the technique which controls a pit configuration and a groove configuration by high degree of 
accuracy are desired. 

[0006] As shown in drawing 10 here, the optical recording device used for original recording production 
of the conventional optical recording medium is explained. In this optical recording device 1, outgoing 
radiation of the laser beam LI is carried out from the laser light source 2 which uses a gas as a 
magnification medium, for example like helium cadmium (helium-Cd) laser (wavelength 441.6 [nm]), it 
is reflected by mirrors Ml and M2, and incidence of the laser beam LI concerned is carried out to the 
migration optical table 3 with parallel light. 

[0007] The migration optical table 3 has the acoustooptics modulation deflecting system (AOM:Acousto 
Optic Modulator/AOD:Acousto Optic Deflector) 4, and consists of a configuration that beam reducing 
glass 5 and the beam magnifying lens 6 were formed before and after the optical path of the 
acoustooptics modulation deflecting system 4 concerned. After being reduced to a predetermined beam 
diameter in beam reducing glass 5, incidence of the laser beam LI by which incidence was carried out to 
the migration optical table 3 through the mirror M2 is carried out to the acoustooptics modulation 
deflecting system 4. 

[0008] Here, in magneto-optic disks, such as MD (mini disc), while the narrow pit (Narrow Pits) where 
TOC (Table of Contents) etc. was recorded on the inside field on the front face of a disk is formed, the 
wide groove (Wide Groove) which carried out the war bull according to address information etc. as a 
recording track is formed in the outside field of the narrow pit concerned. 

[0009] Moreover, as shown in drawing 1 1 , the acoustooptics modulation deflecting system 4 consists of 
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a configuration which piezoelectric transducer (transducer) (for example, thin film which becomes by 
LiNb03, ZnO, etc.) 4B pasted up on acoustooptics media (for example, PbMo04 crystal, Te02 crystal, 
etc.) 4A. In this case, a driver 7 is connected to the acoustooptics modulation deflecting system 4, and 
further, while the eight-to-fourteen modulation circuit 8 is connected, VCO (electrical-potential- 
difference frequency control machine)9 and the continuing control signal generating circuit 10 are 
connected to the driver 7 concerned. 

[0010] Moreover, while the DC signal SI which consists of an eight-to-fourteen modulation circuit 8 
with predetermined signal level at the time of wide groove record formation is inputted into a driver 7, 
synchronizing with the DC signal SI concerned, the superposition signalling frequency S3 with which it 
comes to be superimposed on the signalling frequency of the control signal generating circuits 10-44.1 
[kHz] and the signalling frequency of 5 [MHz] is inputted into VC09. Then, VC09 supplies the high 
frequency signal S5 to which the oscillation frequency was changed based on the superposition 
signalling frequency S3 concerned concerned to drive 25. Thereby, a driver 25 supplies the voltage 
signal S7 based on the DC signal SI and the RF signal S5 to the acoustooptics modulation deflecting 
system 4. 

[0011] Incidentally the signalling frequency of 44.1 [kHz] becomes among the superposition signalling 
frequency S5 by the record signal for recording the war bull information on the address (this being 
hereafter called ADIP (Address In Pregroove)), and the signalling frequency of 5 [MHz] is a signal for 
expanding the width of face of a groove according to the amount of amplitude. 
[0012] On the other hand, while the high frequency record signal S2 by which eight-to-fourteen 
modulation was carried out from the eight-to-fourteen modulation circuit 8 at the time of narrow pit 
record formation is inputted into a driver 7, synchronizing with the high frequency record signal S2 
concerned, DC signal S4 which consists of a control signal generating circuit 10 with zero level is 
inputted into VC09. Then, VC09 supplies the high frequency signal S6 which does not change an 
oscillation frequency based on the DC signal S4 concerned to drive 7. Thereby, a driver 7 supplies the 
voltage signal S8 based on the RF record signal S2 and the RF signal S6 to the acoustooptics modulation 
deflecting system 4. 

[0013] In the acoustooptics modulation deflecting system 4, therefore a voltage signal S7 or S8 will be 
changed into an ultrasonic signal at piezoelectric transducer 4B, respectively, and the acoustooptics 
medium 4A concerned will play the role of a diffraction grating to light by changing periodically the 
refractive index of the acoustooptics medium 4A concerned into acoustooptics medium 4A (this is 
hereafter called an ultrasonic diffraction grating). In this case, when becoming in the Bragg diffraction 
on the square theta of a lattice spacing d, the laser beam wavelength lambda and a laser beam, and a 
lattice plane to make, it is a degree type [0014]. 
Equation 1] 

d sin0 = n A, n : ( 1 ) 

[0015] The acoustooptics modulation deflecting system 4 is arranged so that a laser beam LI can carry 
out incidence on the square theta at the time of ******** (this is hereafter called the Bragg angle). 
[0016] In this condition, the laser beam LI which carried out incidence to the ultrasonic wave front by 
the Bragg angle is diffracted only in the direction which makes the same include angle as the ultrasonic 
wave front concerned, makes intermittent the optical reinforcement of the laser beam LI concerned by 
the ON state or the OFF state according to the voltage signal S7 or S8 concerned, and is modulated. 
When the lattice spacing d of an ultrasonic diffraction grating therefore changes to furthermore changing 
the frequency of a supersonic wave, namely, the Bragg angle changes, as a result, the include angle of 
the optical deflection of laser beam LI A is changeable. 

[0017] Then, it is reflected by the mirror M3 through a lens 11, laser beam LI A into which the include 
angle of an optical deflection was changed while intensity modulation was therefore carried out to the 
acoustooptics modulation deflecting system 4 based on a voltage signal S7 or S8 maintaining the beam 
level height of a laser beam LI. It is condensed through an objective lens 12 and laser beam LI A 
therefore reflected by this mirror M3 is irradiated by the photoresist film 14 applied on the glass original 
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recording 13. 

[0018] Here, the migration optical table 3 is made as [ carry out / in the direction of a path of the glass 
original recording 13 / slide migration ], and the glass original recording 13 is made as [ rotate / by the 
constant linear velocity (CLV) / it / to hard flow ] with the direction or this which shows the rotation 
drive of the output shaft of a motor (not shown) by the ****** arrow head a. 

[0019] Thereby, as laser beam LI A is irradiated by the photoresist film 14 of the glass original recording 
13 at a spiral and it is shown in drawing 12 in this way, the exposure part of laser beam LI A dissolves 
by the development among the photoresist film 14, and record formation of the narrow pit NP and the 
wide groove WG is carried out. 

[0020] The transparence base by which minute irregularity (the pit and groove pattern equivalent to a 
signal) was imprinted can be formed by producing metal mold (La Stampa) and fabricating to 
transparence resin, such as PMMA (polymethylmethacrylate) and PC (polycarbonate), using the metal 
mold concerned by incidentally carrying out nickel plating of the duplicate of the glass original 
recording 13 in which the narrow pit and the wide groove were formed. Optical disks, such as MD, will 
be manufactured by preparing a metal membrane, optical MAG film, etc. which reflect light in the front 
face of the transparence base containing these pits or a groove, and being prepared in order that a 
protective coat may protect a signal pit and the reflective film further. 

[0021] by the way, magneto-optic disks, such as MD, — setting — the width of face of a wide groove — 
to some extent (for example, 1.1 [mum] extent) - until ~ it is made by forming widely as [ become / the 
signal property of the optical MAG film recorded on the wide groove concerned / good ]. 
[0022] Moreover, in magneto-optic disks, such as MD, two or more kinds of pits from the shortest pit 
length (3T) to the longest pit length (1 IT) are made as [ form / therefore / in the exposure pulse 
corresponding to each pit length / at the photoresist film /, respectively ]. In this case, in forming the pit 
based on the exposure pulse corresponding to each pit length in the positive type photoresist film for g 
lines, respectively, pit width of face (radial) hardly changes in 3T pit and 1 IT pit. 
[0023] 

[Problem(s) to be Solved by the Invention] By the way, in producing La Stampa for MD by which high 
density record was carried out more, while forming smaller the pit width of face of the narrow pit 
concerned, it is necessary to form the cross-section configuration of the wide groove concerned in a 
trapezoid with a sufficient signal property. 

[0024] however, in forming a wide groove in the usual photoresist film 14 whose gamma-characteristics 
value is not so high it is shown in drawing 13 (A) — as - the top face of the glass original recording 13 - 
- receiving - wide groove WG 0 It becomes [ consequently ]. the inclination of an edge — being loose 
(tilt angle theta 0) - with the distance across vee (this being hereafter called bottom surface width) of a 
groove Difference TP0 with the width of face between the edges of the groove in a signal recording 
surface (this is hereafter called edge width of face) A possibility that a cross talk may arise from 
becoming long between the wide grooves which adjoin at the time of playback of produced MD is 
******. Therefore, it is very difficult and it is ****** that the inclination of an edge forms a sudden 
wide groove in the photoresist film which has the usual gamma-characteristics value, it be the wide 
groove WG 0 like the case where the photoresist film which have the usual gamma characteristics value 
be expose since the edge part of a wide groove will also be expose when optical intensity distribution 
still like before be expose by the laser beam of **** regularity, from MD which the inclination of an 
edge became loose ( drawing 13 (A)), and be produced, the problem from which it become very difficult 
acquire a proper signal property be ******. 

[0025] therefore, in order for the inclination of an edge to form a sudden wide groove While using the 
photoresist film (namely, high resolution type) (this is hereafter called the high gamma photoresist film) 
with a comparatively high (gamma-characteristics value > 4) gamma-characteristics value The need of 
irradiating the laser beam which has the intensity distribution to which reinforcement becomes high as 
there is almost no side lobe in the high gamma photoresist film concerned like for example, a Gaussian 
beam and it is approached at the core (this is hereafter called a Gaussian distribution pattern) is ******. 
[0026] If it does in this way, as shown in drawing 13 (B), the inclination of the edge of a wide groove 
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can be made markedly sudden to the top face of the glass original recording 13 (tilt-angle thetal 
<theta0). Namely, difference TP 1 of the bottom surface width of a groove, and the edge width of face 
of the groove in a signal recording surface It is avoidable that a cross talk arises from the ability to 
shorten markedly (TP 1 < 0.1 [mum]) between the wide grooves which adjoin at the time of playback of 
produced MD. 

[0027] However, the need of making the beam diameter of a laser beam comparatively thick in order to 
have to secure the bottom surface width GP1 ( drawing 13 (B)) of the wide groove concerned to the 
same width of face (namely, GP1 =GP0) as the conventional bottom surface width GPO ( drawing 13 
(A)) although the inclination of the edge of a wide groove can be made sudden when exposing by the 
laser beam of a Gaussian distribution pattern is ******. 

[0028] Furthermore, for the direction of 1 IT pit, the problem that the inclination for the width of face of 
a pit to become broad in 3T pit and 1 IT pit even if it makes all the quantity of lights regularity and 
exposes them from 3T pit to 1 IT pit, in forming the pit based on the exposure pulse corresponding to 
each pit length in the high gamma photoresist film, respectively appears is also ******. As for this 
inclination, in any [ of a constant linear velocity (CLV) and rotational-speed regularity (CAV:Constant 
Angular Velocity) ] case, it appears in practice. 

[0029] Thus, when the high gamma photoresist film is used, why the longer one of pit length becomes 
broad is explained below. First, in practice, since exposure level goes up corresponding to the die length 
of pit length formed in the photoresist film irrespective of the gamma-characteristics value of the 
photoresist film, 1 IT pit of light exposure increases more than 3T pit a little. When the here usual 
photoresist film is used, even if light exposure is different a little according to the merits and demerits of 
such pit length, pit width of face is hardly affected. On the other hand, when the high gamma photoresist 
film is used, the difference of the some of light exposure according to the merits and demerits of ****** 
pit length will be puffed up for a gamma-characteristics value to become high, and, as a result, effect 
will attain to pit width of face. Therefore, when the high gamma photoresist film is used, the longer one 
of pit length becomes broad. 

[0030] For this reason, the problem from which it becomes difficult to produce the optical disk which 
has the signal amplitude which will originate in the difference in pit width of face, and a difference will 
spread further also in signal amplitude in 3T pit and 1 IT pit, and was stabilized for this reason is 

a|e afe $ s|e afe sjc 

[0031] A possibility that 3T pit may not fully be formed but it may become impossible for the 
modulation factor of the 3T pit concerned to fully secure as a result when the exposure quantity of light 
is lowered to a pan on the whole that **** of 1 IT pit should be avoided is ******. 
[0032] High gamma photoresist film, wavelength which become by gamma-characteristics value =5 
according to the experimental result The helium cadmium laser light source which becomes by 441.6 
[nm], and numerical-aperture NA=0.9 When exposure processing is carried out using the becoming 
objective lens, the value [ width of face / of 3T pit / pit / width of face / of 0.27 [mum] and 1 IT pit / pit ] 
0.35 [mum] is acquired. This means that a difference produces more than about 20 [%] to pit width of 
face in 3T pit and 1 IT pit. 

[0033] When forming the pit based on the exposure pulse corresponding to each pit length in the high 
gamma photoresist film, respectively as one approach of solving the problem which a difference 
produces to such pit width of face, the approach of carrying out a quantity of light modulation and 
exposing so that the exposure quantity of light may be lowered at the time of 1 IT pit and it may become 
the same pit width of face as 3T pit is used. 

[0034] However, the problem of being able to carry out by CLV exposure according to this approach, 
but it being necessary to control that modulating signal further, and becoming complicated as the whole 
equipment since in the case of CAV exposure it is becoming irregular as the exposure quantity of light is 
changed with a radius location is ******. 

[0035] This invention was made in consideration of the above point, and tends to propose the optical 
record approach and optical record medium which can record the exposure pattern with which a 
regenerative signal with a good signal property is acquired from the produced optical record medium. 
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[0036] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. While 
a gamma-characteristics value applies a larger organic material than 4, forms the exposed body on 
original recording and carrying out incidence of the laser beam to an optical modulator after this Either 
of the record signal based on predetermined war bull information and the driving signal which is the 
same period, and changes each pulse exposure part of the modulated pulse signal based on a 
predetermined format into the pulse train of predetermined pulse width, respectively, and is acquired is 
supplied to an optical modulator. Then, by therefore irradiating intensity modulation and the laser beam 
by which the optical deflection was carried out in the exposed field of the exposed body at an optical 
modulator, the exposure pattern according to a record signal or a driving signal is formed, respectively. 
It is made to change into the laser beam which has intensity distribution to which reinforcement 
becomes high at this time as it reaches or approaches focusing on a laser beam in the predetermined 
location on the optical path of a laser beam using the laser beam which has intensity distribution to 
which reinforcement becomes high as a core is approached as a laser beam. 

[0037] Moreover, while groove width of face becomes at a rate of 60.0 [%]-75.5[%] to a track pitch, it is 
made for the difference of the distance across vee of a groove and the width of face between the edges in 
the exposed field of a groove to become below by 0.15 [mum] in this invention in the optical record 
medium produced based on the exposed body with which it comes to form in an exposed field the 
groove which has predetermined groove width of face. 

[0038] To thus, the exposed field of the exposed body which comes to apply an organic material with a 
larger gamma-characteristics value than 4 on original recording When carrying out the exposure 
exposure of the laser beam which has the intensity distribution to which reinforcement becomes high as 
a core is approached, By having supplied the driving signal which is the same period, and changes each 
pulse exposure part of the modulated pulse signal based on a predetermined format into the pulse train 
of predetermined pulse width, respectively, and is acquired to the optical modulator Each width of face 
of two or more latent images which become by the various die length according to the modulated pulse 
signal formed in the exposed field of the exposed body can be altogether made almost the same 
irrespective of the die length of each latent image concerned, and a signal property can acquire a good 
regenerative signal from the optical record medium produced in this way. 
[0039] 

[Embodiment of the Invention] About a drawing, one example of this invention is explained in full 
detail below. 

[0040] Unlike the laser light source 2 conventional at the point that a laser light source 21 irradiates laser 
beam L1X of a Gaussian distribution pattern, in drawing 1 which attaches and shows the same sign to a 
corresponding point with drawing 10 , the optical recording device 1 which shows the optical recording 
device 20 to drawing 10 consists of almost same configuration except for the pulse train conversion 
circuit 23 being formed between the eight-to-fourteen modulation circuit 22 and a driver 7. Moreover, 
the high gamma photoresist film 24 is applied to the top face of the glass original recording 13. 
[0041] In this case, at the time of wide groove record formation, the eight-to-fourteen modulation circuit 
22 supplies the DC signal SI which becomes with predetermined signal level to a driver 7 as it is, and, 
on the other hand, is made as [ supply / to the pulse train conversion circuit 23 / not only the high 
frequency record signal S2 by which eight-to-fourteen modulation was carried out but the channel clock 
signal CHCK0 ] at the time of narrow pit record formation. 

[0042] That is, as shown in drawing 2 , while the DC signal SI which consists of an eight-to-fourteen 
modulation circuit 22 with predetermined signal level at the time of wide groove record formation is 
inputted into a driver 7, synchronizing with the DC signal SI concerned, the superposition signalling 
frequency S3 with which it comes to be superimposed on the signalling frequency of the control signal 
generating circuits 10-44.1 [kHz] and the signalling frequency of 5 [MHz] is inputted into VC09. Then, 
VC09 supplies the high frequency signal S5 to which the oscillation frequency was changed based on 
the superposition signalling frequency S3 concerned to drive 25. Thereby, a driver 25 supplies the 
voltage signal S7 based on the DC signal SI and the RF signal S5 to the acoustooptics modulation 
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deflecting system 4. 

[0043] On the other hand, the high frequency record signal S2 and the channel clock signal CHCKO by 
which eight-to-fourteen modulation was carried out from the eight-to-fourteen modulation circuit 22 at 
the time of narrow pit record formation are inputted into the pulse train conversion circuit 23. 
[0044] it is shown in drawing 3 — as — the pulse train conversion circuit 23 -- setting — the 1st delay 
circuit 30 — the standup time of the logic "H" of the channel clock signal CHCKO - tl from — a time 
t2 up to -- after making it delayed, an edge extract and an inverter circuit 3 1 are supplied by making this 
into the delay clock signal CHCK1 ( drawing 4 (A) and (C)). 

[0045] an edge extract and an inverter circuit 31 — the standup time of the logic "H" of the delay clock 
signal CHCK1 — 12 from — after extracting by predetermined time, this is reversed and the set input 
edge of the 2nd delay circuit 32 and JK mold flip-flop circuit 33 is supplied as a clock edge signal 
CHCK2(dmwin&4(D)). 

[0046] the 2nd delay circuit 32 - the standup time of the logic "H" of the clock edge signal CHCK2 12 
from — a time — t3 up to — after making it delayed, the reset input edge of JK mold flip-flop circuit 33 is 
supplied by making this into the delay clock edge signal CHCK3 ( drawing 4 (E)). 
[0047] While this JK mold flip-flop circuit 33 starts in logic "H" in falling (time t2) of the clock edge 
signal CHCK2, the clock pulse signal CHCK4 which falls to logic "L" in the standup (time t3) of the 
delay clock edge signal CHCK3 is acquired as a Q output, and this is given to the 1 input edge of 
NAND circuit 34 ( drawing 4 (F)). 

[0048] On the other hand, in the pulse train conversion circuit 23, the D-type-flip-flop circuit 35 receives 
the high frequency record signal S2 in a data input edge while receiving the channel clock signal 
CHCKO in a clocked into edge from the eight-to-fourteen modulation circuit 21 ( drawing 4 (A) and 
(B)). This D-type-flip-flop circuit 35 is tl at the standup time of the channel clock signal CHCKO. A 
trigger is carried out and the synchronization high frequency record signal S10 which synchronized the 
high frequency record signal S2 with the channel clock signal CHCKO is given to the other input edge of 
NAND circuit 34 ( drawing 4 (G)). 

[0049] NAND circuit 34 - the synchronization RF record signal S10 - logic "H" -- a ** top 
intermediary **** time - tl from - a time - t6 up to ~ in between, after passing the clock pulse signal 
CHCK4, it is made reversed and sends out to a driver 7 ( drawing 1 and drawing 2 ) by making this into 
the pulse train conversion signal SI 1 ( drawing 4 (H)). 

[0050] Thus, the pulse train conversion signal SI 1 changes the pit formation pulse (namely, pulse 
exposure part of the RF record signal S2 equivalent to the exposure time) based on the RF record signal 
S2 into the pulse train of every window (1/3 of IT pit, i.e., 3T pit, or 1/1 1 of 1 IT pit), and it is indicated 
by the wave as a pulse train which comes periodically to repeat the same pulse set as predetermined 
pulse width. 

[005 1] For example, as shown in drawing 5 (A), 3T pit is formed according to the pit formation pulse 
which the pulse width based on the RF record signal S2 by which eight-to-fourteen modulation was 
carried out becomes by P3T. 

[0052] Pulse width (this is hereafter called 1 window width) PIT which set these pulse width P3T to 1/3 
are changed into the pulse train whose pulse number which becomes by 1 pulse width PIT' is three 
pieces by having changed the RF record signal S2 into the pulse train conversion signal SI 1 ( drawing 5 
(B)). 

[0053] A Duty (duty) ratio is defined as a value which standardized 1 pulse width PIT 1 by 1 window- \ 
width PIT at this time, and the duty ratio concerned is expressed with a ratio (P1TVP1T) with 1 pulse >. 
width PIT' after being changed into 1 window- width PIT and a pulse train. Incidentally according to the ; 
experiment, the result that the homogeneity of pit width of face can be maintained in 3T pit and 1 IT pit ' 
is obtained by setting this duty ratio to from 10 [%] before 75 [%]. 

[0054] On the other hand, from the control signal generating circuit 10, DC signal S4 which becomes 
with zero level synchronizing with the pulse train conversion signal SI 1 is inputted into VC09 
( drawing 1 and drawing 2 ). Then, VC09 supplies the high frequency signal S6 which does not change 
an oscillation frequency based on the DC signal S4 concerned to drive 7. Thereby, a driver 7 supplies 
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the voltage signal S12 based on the pulse train conversion signal SI 1 and the RF signal S6 to the 
acoustooptics modulation deflecting system 4. 

[0055] In the acoustooptics modulation deflecting system 4, therefore a voltage signal S7 or S12 is 
changed into an ultrasonic signal at piezoelectric transducer 4B, respectively, and the acoustooptics 
medium 4A concerned plays the role of an ultrasonic diffraction grating to light by changing 
periodically the refractive index of the acoustooptics medium 4A concerned into acoustooptics medium 
4A. In addition, in the Bragg diffraction, the acoustooptics modulation deflecting system 4 is arranged 
so that laser beam L1X can carry out incidence by the Bragg angle (formula (1)). 
[0056] In this condition, laser beam L1X which carried out incidence to the ultrasonic wave front by the 
Bragg angle is diffracted only in the direction which makes the same include angle as the ultrasonic 
wave front concerned, makes intermittent the optical reinforcement of the laser beam L1X concerned by 
the ON state or the OFF state according to the voltage signal S7 or S12 concerned, and is modulated. 
When the lattice spacing d of an ultrasonic diffraction grating therefore changes to furthermore changing 
the frequency of a supersonic wave, namely, the Bragg angle changes, as a result, the include angle of 
the optical deflection of laser beam L1XA is changeable. 

[0057] Then, it is reflected by the mirror M3 through a lens 11, laser beam L1XA into which the include 
angle of an optical deflection was changed while intensity modulation was therefore carried out to the 
acoustooptics modulation deflecting system 4 based on a voltage signal S7 or S12 maintaining the beam 
level height of laser beam L1X. It is condensed through an objective lens 12 and laser beam L1XA 
therefore reflected by this mirror M3 is irradiated by the photoresist film 14 applied on the glass original 
recording 13. In the above configuration, with the optical recording apparatus 20, the high gamma 
photoresist film 24 is applied on the glass original recording 13, and laser beam L IX of a Gaussian 
distribution pattern is irradiated from a laser light source 21. First, at the time of wide groove record 
formation, while it is avoidable that a cross talk arises between the wide grooves which adjoin at the 
time of playback of MD which the inclination of an edge could carry out record formation of the sudden 
wide groove to the top face of the glass original recording 13 at the high gamma photoresist film 24, 
consequently was produced, a regenerative signal with a sufficient signal property can be acquired from 
the MD concerned. 

[0058] As shown in drawing 6 (A) - (F), at the time of narrow pit record formation on the other hand, 3T 
pit and 1 IT pit By changing into the pulse train conversion signal SI 1 the RF record signal S2 by which 
eight-to-fourteen modulation was carried out, respectively Pulse width is P3T and PI IT. The becoming 
pit formation pulse is changed into three pieces and 1 1 pulse trains which 1 pulse width becomes by 
PIT' for every window, respectively ( drawing 6 (A) and (D)). In this case, the duty ratio is beforehand I 
set to from 10 [%] before 75 [%]. > 
[0059] Irrespective of pit length, by exposing [ in every window (IT pit) ] repeatedly by 1 pulse width 
PIT 1 , respectively, when the high gamma photoresist film is used, at this time, it can avoid that the 
difference of light exposure according to the merits and demerits of pit length is puffed up. 
Consequently, exposure level E3T' of 3T pit and exposure level El IT 1 of 1 IT pit will show the almost 
same numeric value ( drawing 6 (B) and (E)). Therefore, even when the high gamma photoresist film is 
used, pit width-of-face W3T ? of 3T pit and pit width-of-face Wl IT 1 of 1 IT pit can be made into the 
almost same pit width of face (W3T'=W1 IT') ( drawing 6 (C) and (F)). 

[0060] Furthermore, ****** can also make pit width of face of each pit the almost same pit width of 
face by the case where the laser beam of a Gaussian distribution pattern with a comparatively thick 
beam diameter is used, by exposing [ in this way / in every window (IT pit) ] repeatedly by 1 pulse 
width PIT 1 , respectively. 

[0061] Thus, when forming two or more kinds of pits from 3T pit to 1 IT pit in the high gamma 
photoresist film, respectively, irrespective of each pit length, all can be made into the almost same pit 
width of face, and it can prevent that pit width of face becomes broad in this way rather than the one of 
pit length where the longer one of pit length is shorter. 

[0062] Incidentally in the optical recording apparatus 20, the high gamma photoresist film which 
becomes by gamma-characteristics value =6 is used. Each track pitch of a wide groove and a narrow pit 
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When it is referred to as LI [mum] and exposure processing is carried out, If a wide groove is formed 
for the amount of amplitude of the signalling frequency of **20 [nm] and 5 [MHz] as 0-0.2 [mum] 
extent, the amount of amplitude of the signalling frequency (ADIP) of 44.1 [kHz] in the superposition 
signalling frequency S3 given from the control signal generating circuit 10 Groove width of face 
Difference of the groove width of face of an edge part [ markedly suddenly / become 0.6-0.8 [mum] 
extent, and / inclination / of the edge of a wide groove / as opposed to a signal recording surface (base) ] 
It can shorten markedly below 0.1 [mum] ( drawing 10 (B)). if a duty ratio is furthermore set as 50 [%] 
and a narrow pit is formed - each pit width of face from 3T pit to 1 IT pit - almost - The value 0.4 
[mum] is acquired and, thereby, the homogeneity of pit width of face can fully be maintained in 3T pit 
and 1 IT pit. 

[0063] Moreover, when MO (optical MAG) disk (disk thickness 1.2 [mm]) is manufactured based on the 
metal mold (La Stampa) produced using the actually above glass original recording 13, the case where 
the signal property of the regenerative signal acquired from the optical MAG film of the MO disk 
concerned is evaluated is explained. 

[0064] In this case, at playback optical system (not shown), it is the wavelength (lambda) of a laser 
beam. Using the numerical aperture (NA) of 685 [nm] and an objective lens as 0.55, the diameter of the 
beam spot is beforehand set up so that it may become twice [ 1/root ] present [ MD ]. Moreover, on the 
high gamma photoresist film 24 of the glass original recording 13, a track pitch, respectively 40 [nm] 
and the groove depth are formed for 1. 1 [mum] and the amount of war bulls by lambda/8n (n is [ a 
refractive index and ] 1.5 in this case). [ the wide groove (these are hereafter called the 1st - the 5th 
groove) which becomes by five kinds of groove width of face ] 

[0065] These [ 1st ] - the 5th groove are the bottom surface width Wl of base 41B of the 1st - the 5th 
groove to the optical MAG film 41 of MO disk 40, as shown in drawing 7 . Edge width of face W2 
between edge 41 AX(s) in the signal recording surface 41 A concerned of the 1st - the 5th groove It is 
formed so that it may become a predetermined value, respectively. 

[0066] That is, it sets on the graph shown in drawing 8 , and is the bottom surface width Wl of the 1st - 
the 5th groove. It is 0.58 [mum], 0.62 [mum], 0.67 [mum], 0.74 [mum], and 0.79 [mum], respectively, 
and is the edge width of face W2. It is 0.68 [mum], 0.75 [mum], 0.78 [mum], 0.86 [mum], and 0.91 
[mum], respectively. Thereby, the groove width of face (W1+W2) / 2 of the 1st - the 5th groove are set 
to 0.63 [mum], 0.68 [mum], 0.72 [mum], 0.80 [mum], and 0.85 [mum], respectively. 
[0067] In addition, at the 1st - the 5th groove, it is the bottom surface width Wl . Edge width of face W2 
A difference, respectively 0.10 [mum], So that it can avoid that a cross talk produces all of 0.13 [mum], 
0.11 [mum], 0.12 [mum] and 0.12 [mum], an intermediary cage, and the difference concerned between 
the grooves which therefore adjoin carrying out to below 0.15 [mum] Bottom surface width Wl And 
edge width of face W2 The value is set up beforehand. 

[0068] About these [ 1st ] - the 5th groove, if a C/N ratio (narrow-band signal-to-noise ratio) (the die 
length 0.64 per one mark [mum], the resolving band (RBW:resolution bandwidth) [kHz] 30, and 
frequency of a regenerative signal 1.7 [MHz]) is measured, it will be set to 43.9 [dB], 44.9 [dB], 45.7 
[dB], 46.1 [dB], and 47.0 [dB], respectively, this C/N ratio (narrow-band S/N) is ****** about the ratio 
of the frequency level (C value: carrier level) of the regenerative signal concerned and the noise level 
(N-ary: noiselevel) which are obtained from the result of having carried out frequency spectrum analysis 
of the regenerative signal (frequency 1.7 [MHz]) which takes a mark in die length 0.64 [mum], 
respectively, and is acquired from each mark concerned in the 1st - the 5th groove in the resolving band 
of 30 [kHz]. In this case, practically sufficient C/N ratio is more than about 44.0 [dB]. 
[0069] moreover - if the record error of ADIP (war bull information on the address) measures a radial 
skew (a radial inclination a variation rate amount) on condition that below 3 [%] in the 1st - the 5th 
groove - the measurement result concerned - respectively - 2.0 [deg] and 1.9 [deg] and 1.8 [deg] and 
1.4 [deg] and 1.0 It is set to [deg]. In this case, in order to be stabilized and to detect a regenerative 
signal, it is usually 1 .0. It is made as [ give / a larger radial skew than [deg] / a groove ]. 
[0070] Thus, in the 1st - the 5th groove, if the measurement result of a C/N ratio and a radial skew is 
taken into consideration, respectively, it can be judged that it is the 1st - the 4th groove which have 
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practically sufficient groove width of face. If the rate of groove width of face to a track pitch is 
computed about the 1st at this time - the 4th groove, respectively, it will be set to 57.3 (**0.63/l.l xlOO) 
[%], 61.8 (**0.68/l.l xlOO) [%], 65.5 (**0.72/l.l xlOO) [%], and 72.7 (**0.80/l.l xlOO) [%] as shown 
in the graph shown in drawing 9 . The rate of groove width of face to a track pitch is understood from 
this that 55.0 [%] - 75.0 [%] extent is the optimal. 

[0071] In addition, bottom surface width Wl Edge width of face W2 When it is the same value, a radial 
skew ****** with the value 0.58 narrower than the 1st - the 5th groove which groove width of face 
mentioned above temporarily [mum] Being set to 1 .0 [deg] is checked on the experiment. Thereby, it is 
the edge width of face W2 about the bottom surface width Wl . It is necessary to shorten. Therefore, if 
an above-mentioned experimental result is also taken into consideration, it will be the bottom surface 
width Wl. Edge width of face W2 While shortening, it is the bottom surface width Wl concerned. Edge 
width of face W2 What is necessary is just to set up a difference so that it may become below 0. 1 5 
[mum]. 

[0072] By according to the above configuration, carrying out the exposure exposure of the laser beam 
LI X of a Gaussian distribution pattern, where the high gamma photoresist film 24 is applied on the glass 
original recording 13 In the optical recording device 20 made as [ form / the inclination of an edge / a 
sudden wide groove ] When forming two or more kinds of narrow pits from 3T pit to 1 IT pit The pulse 
width of the pit formation pulse corresponding to each pit by having made it change into every window 
(IT pit) at the pulse train of a predetermined number with short 1 pulse width, respectively Irrespective 
of each pit length, the homogeneity of pit width of face can be maintained and a signal property can 
acquire a good regenerative signal from MD produced in this way. In addition, in an above-mentioned 
example, although the case where helium cadmium (helium-Cd) laser was used as a laser light source 21 
was described, this invention may use gas laser, semiconductor laser, etc., such as not only this but 
argon (Ar+) laser, krypton (Kr+) laser, etc. In short, if it is the laser light source which discharges laser 
beam L1X of a Gaussian distribution pattern, various things can be applied widely. 
[0073] Moreover, although the case where laser beam L1X of a Gaussian distribution pattern was 
discharged from a laser light source 21 was described, this invention arranges the filter (not shown) etc. 
not only this but from the laser light source 21 before the high gamma photoresist film 24 on the glass 
original recording 13, and you may make it change a laser beam into a Gaussian distribution pattern 
therefore in an above-mentioned example passing this. 

[0074] Moreover, in an above-mentioned example, although the case where this invention was applied 
to MD as an optical record medium which forms a pit was described, this invention may be applied to 
the recordable optical disk (DVD:Digital Versatile Disc) which has not only this but for example, a war 
bull pit or PURIGURUBU. 

[0075] In this case, it is necessary to set the signal inputted into the acoustooptics modulation deflecting 
system 4 through a driver 7 as the RF record signal (not shown) by which the EFM plus modulation (8- 
>16 modulation: Eight to Sixteen Modulation) was carried out instead of the RF record signal S2 by 
which eight-to-fourteen modulation (8->14 modulation: Eight to Fourteen Modulation) was carried out. 
Furthermore, this invention may be applied, not only an optical disk but other optical elements, for 
example, an optical card etc., etc. 

[0076] in a further above-mentioned example, although the case where La Stampa of magneto-optic 
disks, such as MD, was produced was described, when producing not only this but a photo mask, you 
may make it apply this invention, and a photo-mask pattern of high performance with which the width 
of face therefore becomes using this invention with about 1 law irrespective of the die length of opening 
can be formed. 

[0077] Although the case where the high gamma photoresist film 24 was applied was described as an 
organic material with the larger gamma-characteristics value applied on the glass original recording 13 
than 4, you may make it this invention form the concavo-convex pattern of a line intermediary request in 
the organic-coloring-matter system concerned for the pulse exposure by this invention in a further 
above-mentioned example using an organic-coloring-matter system for example, not only with this but a 
larger gamma-characteristics value than 4. 
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[0078] Although the case where the acoustooptics modulation deflecting system (AOM/AOD) 4 was 
used as an optical modulator was described, you may make it this invention use other optical 
modulators, such as for example, not only this but electro-optics modulation deflecting system 
(EOM:Electro Optic Modulator/EOD: Electro Optic Deflector), in a further above-mentioned example. 
[0079] In a further above-mentioned example, although the case where the rotation drive of the output 
shaft of a motor (not shown) was made to rotate the glass original recording 13 by ****** CLV was 
described, even if it makes it this invention rotate not only this but the glass original recording 13 by 
CAV, it can apply this invention. 

[0080] Although the case where it became by circuitry as shows the pulse train conversion circuit 22 to 
drawing 3 in a further above-mentioned example was described, this invention synchronizes with the 
predetermined clock channel CHCK0 not only this but the high frequency record signal S2 by which 
eight-to-fourteen modulation was carried out, is set as predetermined pulse width, and if it enables it to 
change into the pulse train repeated by the same period, it can apply the thing of various circuitry. 
[0081] 

[Effect of the Invention] According to this invention, as mentioned above to the exposed field of the 
exposed body which comes to apply an organic material with a larger gamma-characteristics value than 
4 on original recording The record signal based on predetermined war bull information in case the 
exposure exposure of the laser beam which has the intensity distribution to which reinforcement 
becomes high is carried out as a core is approached, Either of the driving signals which are the same 
periods, and change each pulse exposure part of the modulated pulse signal based on a predetermined 
format into the pulse train of predetermined pulse width, respectively, and are acquired by having made 
it supply an optical modulator The optical record approach and optical record medium which can record 
the exposure pattern with which a regenerative signal with a good signal property is acquired from the 
produced optical record medium are realizable. 



[Translation done.] 
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